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1. Safety seal, especially for sealing the passage of the 
shaft of an agitator vessel through the wall of the latter, 
especially to protect the main seal of the agitator vessel, 
characterised 1n that a fixed sealing ring which is inserted into 
the wall of the agitator vessel and a rotating sealing ring which 
sits on the shaft are arranged in the area of the passage of th 
shaft through the wall of the agitator vessel. 

2. Safety seal according to Claim 1, characterised in that 
the rotating sealing ring is acted upon continually by a spring 

in the axial direction and pressed against the fixed sealing ring, 

3. Safety seal according to Claim 1 or 2, characterised in 
that a flushing agent is fed into an annular gap between the fixed 
sealing ring and the shaft/ by means of which flushing agent the 
rotating sealing ring is pressed axially against the force of the 
spring and is axially lifted from the fixed sealing ring. 
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Abstract 


The invention relates to a safety seal, especially for 
sealing the shaft of agitator vessels. The safety seal, which 
consists of two sealing rings, is used for protecting the »ain 
seal, especially when work is being carried out with an aggressive 
or abrasive agitated material. Moreover, it also Takes it possible 
to seal the agitator vessel against the escape of the agitated 
material when the *a i n seal is being dismantled. Finally the 
safety seal itself can be replaced with the agitator vessel co™- 
10 pletety sealed. 


Descri pt i on 


The invention relates to a safety seat, especially for 
sealing the passage of the shaft of an agitator vessel through the 
wall of the latter, especially to protect the main seal of the 
agi tator vesse I. 

Agitator vessels are used in many fields of technology, 
especially in chemical process technology for mixing and agitating 
product of all types. 

In agitator vessels with a horizontal shaft, this shaft, 
which carries the agitator member, is guided through a side wall of 
the vessel, it being necessary to provide suitable seats between 
the wall and agitator shaft to prevent the agitated material from 
escaping out of the vessel. Suitable seals for this purpose are, 
for example, mechanical face seals. 

The disadvantage of such seals is that the agitator equip- 
ment has to be stopped when these seats are dismantled and 
installed, and especially when damaged seats are replaced. It has 
also been shown that the seals can be damaged when aggressive or 
abrasive media are being agitated. 

The object of the invention is therefore to create a safety 
seal of the abovement 1 oned type, by means of which the main seal 
is protected against the penetration of the agitated material. 

According to the invention, this is achieved in that a 
static sealing ring which is inserted into the wall of the agitator 
vessel and a'rotating sealing ring which sits on the shaft are 
arranged in the area of the passage of the shaft through the wall 
of the agitator vessel. 

In this connection, the rotating sealing ring is expediently 
acted upon continually by a spring in the axial direction and 
pressed against the static seal fixed to the wall. 

A flushing agent is preferably fed into an annular gap be- 
tween the static seat fixed to the wall and the shaft, by means of 
which flushing agent the rotating seating ring is pressed axially 
against the force of the spring and is axially lifted from the static 
seal fixed to the wall. 

In this way, the main seal is protected against penetration 
of the agitated product. 


- 4 - 

If it is necessary to replace the main seal, the safety 
seal assumes the function of a shutdown seal which prevents the 
agitated material front escaping to the outside. 

When the main seal is dismantled, the shaft, by means of 
5 a clamping ring placed on top of it, is advantageously connected 
to the static seal fixed to the wall and is thus held in its 
position. 

For dismantling the safety seal, a sealing disc is 
preferably provided which sits on the shaft and can be pressed 
10 against a seal on the inside of the wall of the agatator vessel. 
In this way, the vessel is tightly sealed to the outside 
if the safety seal itself has to be dismantled and replaced as a 
result of damage or waste. 

An auxiliary seal housing is advantageously arranged on the 
15 outside of the wall of the agitator vessel, which auxiliary seal 

housing collects agitated material which has escaped to the outside 
during the dismantling of the safety seal. 

The sealing disc can be screwed into the wall of the 
agitator vessel by turning the shaft. 
20 The sealing disc is advantageously provided with wedge sur- 

faces which run in the peripheral direction and behind which 
retaining pins, which are attached to the inside of the wall of the 
agitator vessel, engage in such a way that the sealing disc is 
drawn axially towards the wall by turning the shaft. 
25 Moreover, the sealing disc is expediently provided with a 

radial collar on which the wedge surfaces are formed on the side 
facing away from the retaining pins. 

The retaining pins preferably have a head of larger dia- 
meter and a neck of smaller diameter, and the collar also has 
through holes for the heads of the retaining pins as well as slot- 
ted holes adjoining the through holes in the peripheral direction, 
the width of which slotted holes is slightly larger than the dia- 
meter of the neck of the retaining pins. 

By turning the sealing disc relative to the retaining pins, 
35 the sealing disc, as a result of the wedge surfaces arranged on 
its collar, is thus pressed axially against the inner wall. 

Illustrative embodiments of the invention are described 
below with reference to the drawing, wherein: 


Figure 1 shows a schematic sectional view of a first embodiment 

of a safety seal. 
Figure 2a shows a safety seal according to Figure 1 on dismantling 
the main seal. 

5 Figure 2b shows the dismantling of the safety seal itself. 
Figure 3a shows a further embodiment of the safety seal. 
Figure 3b shows the safety seal according to Figure 3a in the posi- 
tion in which it can be replaced. 
Figures 4 and 5 show a plan view and a side view respectively of 

10 a detail of the sealing disc. 

Figure 1 shows a section of part of a wall _U3_of an agit a- 
tor^ ye^SAJU (not shown in detail), through which a shaft 12 extends 
to the outside. The shaft 12, which carries agitator members (not 
shown) for agitating the contents of the agitator vessel, runs 

15 horizontally and is also suitably mounted and driven, although 

this is not shown. A main seal 14 is arranged on the outside of 
the wall 10, which main seal 14 is designed in the form of a 
mechanical face seal and is used to prevent the agitated material 
from escaping to the outside from the inside of the vessel. 

20 The main seal 14 is known and is therefore not described 

in detail. The main seal 14 is arranged in a seal housing 20 which 
is fixed to the wall 10 by screws 22. A plate 16 is installed be- 
tween the seal housing 20 and the wall 10. A threaded ring 24 is 
inserted into the wall 10 and is connected to the wall by, for ex- 

?.V ample, a welded joint. A sealing ring 26 is screwed into the 

threaded ring 24, which sealing ring 26 has a collar 28 which, in 
the installed condition, sits as shown on the outer end face of the 
threaded ring 24. A seal 18, for example in the form of an 0-ring, 
is arranged between the outer end face of the sealing ring 26 and 

3C the plate 16. Moreover, a seal in the form of an 0-ring 30 is in- 
serted into a groove in the cylindrical surface of the sealing 
ring 26, which 0-ring 30 assumes the sealing function between the 
sealing ring 26 and the threaded ring 24. 

Located axially inwards from the static sealing ring 26 

35 fixed to the wall, a rotating sealing ring 32 sits on the shaft 12 
and is provided on its inner cylindrical surface with a groove 
into which is inserted a seal in the form of an 0-ring 34 which 
seals relative to the shaft 12. A spring 36, for example a 
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helical spring, attempts to continually press the rota t i ng js ea I i ng 
£jjtjl5^ against the inner end face of the fixed s_e aling ring 26. 
The spring 36 is supported on a sea I i ng di sc 38 which is provided 
with an outside screw thread and is f i rVl7^*^ fo^tj ^Tha jLt^ 


jLox-^e^uii^Te by ^ ^teX^jng^ 


The safety seal according to Figure 1 works as follows. 
As already mentioned, the main seal 14 seals the agitator vessel 
to the outside. The safety seal, which essentially consists of 
the two sealing rings 26 and 32, is used among other things to 
10 protect the main sea L against the penetration of aggressive or 
abrasive agitated material. 

For this purpose, a flushing agent is feci in during opera- 
tion via a hole 76 made in the plate 16, which flushing agent is 
neutral relative to the agitated material. From the hole 76, this 
15 flushing agent enters into an annular gap 78 between the shaft 12 
and the fixed sealing ring 26. Be^jruse af^ the press u reof the 
flushing agent^the nnjlXD-g-^e^Xd j q ringj _2 _is lifted from the _ 
s tatic sea ling ring 26 ag ainst the force of the spr ing 36, so that 
a gap develops between the two sealing rings , through which gap 
20 the flushing ag ent flows into the i nsi d e^of^the vesse I and pre- 
vents the product located in the vessel from flowing back towards 
the main seal 14. The flushing agent is prevented from escaping 
to the outside by the main seat 14, the 0-ring 18 and the Q-rings, 
which are also shown in Figure 1 but not described in detail, be- 
25 tween the seal housing 20 and the main seal 14. 

If the supply of the flushing agent fails during operation, 
j the sealing ring 32 is pressed by the spring 36 against the seal- 

ing ring 26. The two sealing rings, at least in the area of their 
superimposed end faces, have emergency running properties, so that, 
30 at least for a limited period of time, a sealing effect is achieved 
between the two superimposed end faces of the two sealing rings 
|: 32 and 26. Otherwise, the agitator vessel is sealed to the out- 

ij side by the 0-rings 34 and 30. The two seals 26 and 32 can be 

i made, for example, from tungsten carbide. 

35 Figure 2a shows the replacement of the main seal 14, Pre- 

viously, it was necessary to stop the agitator equipment for a 
prolonged period and to empty the agitator vessel if the mechani- 
cal face seal 14 had to be replaced. This can now be avoided by 


I 


the safety seal, which, when the seal 14 is dismantled and re- 
placed, assumes the function of a shutdown seal by means of which 
the agitated product is prevented from escaping to the outside. 

To replace the main seat 14, the screws 22 are slackened 
and then the seal housing 20, together with the plate 16, is 
raised and dismantled, 

A clamping ring 42 is placed onto the shaft 12 and secured 
in clamped manner with the latter, which cLamping ring 42 has a 
collar 44 which has at least one through hole for a screw 46. By 
means of this screw 46, the clamping ring 42 is connected to' the 
sealing ring 26, which has a corresponding tapped hole 82 in its 
collar 2.8. The shaft 12 is fixed in its position by the clamping 
ring 42, so that the outer bearing (not shown in the drawing) can 
be dismantled and the main seal 14 can be removed from the shaft. 
The agitator vessel is sealed against an escape of the agitated 
material to the outside by the 0-rings 30 and 34. Also, because 
the sealing ring 32 is pressed by the spring 36 against the sealing 
ring 26, the end faces, which face one another, of the two sealing 
rings sit tightly on one another and thus prevent the agitated 
material from penetrating along these end faces. 

Figure 2b shows the dismantling of the safety seal itself. 
If it is necessary to replace the safety seal, for example because 
of wear, the main seal 14, as described above, is first dismantled 
and the clamping ring 42 is attached. An auxiliary seal housing 
48 is fixed to the outside of the wall 10 by screws 50 after the 
main seal 14 has been dismantled. A seal, for example in the form 
of an Q-ring 56, is arranged between the auxiliary seal housing 48 
and the wall 10. The auxiliary seal housing 48 has a bearing part 
52 in which the shaft 12 is mounted and guided. A seal in the 
form of an 0-ring 54 is installed between the shaft 12 and the 
bearing part 52. 

The shaft 12 is now turned, by which means the sealing ring 
26, which is connected to the shaft 12 by the screw 46 and the 
clamping ring 42, is screwed out of the threaded ring 24. During 
this procedure, the shaft 12, apart from turning, also moves 
axially. When the sealing ring 26 has been screwed completely out 
of the threaded ring 24, the shaft 12 is axially displaced until the 
sealing disc 38 butts against the threaded ring 24, whereupon the 


sealing disc 38 is screwed into the threaded ring 24 by further 
turning of the shaft 12 until the collar 40 of the sealing disc 
38 comes in contact with a seal, for example designed in the form 
of an 0-ring 58, which is arranged in a groove in the inner end 

. 5 wall of the threaded ring 24. The 0-ring 58 thus assumes the 
sealing function to the outside, as shown by Figure 2b. 

Any leakage which occurs when the sealing ring 26 is 
screwed out of the threaded ring 24 is caught in the auxiliary 
seal housing 48 and drawn off via an outlet 80. As already men- 

10 tioned, the auxiliary seal housing is sealed by the 0-rings 54 
and 56. 

As soon as the sealing disc 38 has been screwed fully into 
the threaded ring 24 and thus effects a seal, the auxiliary seal 
housing 48 can be dismantled and the sea I i ng * ri ngs 26 and 32, to- 
15 gether with their Q-rings 30 and 34 and also the spring 36, can 
be replaced. 

The opposite procedure is used when installing the main seal 
14 or the safety seal 26 and 32. 

Figures 3a and 3b show a modified embodiment of the safety 

20 seal. Figure 3a shows the normal operating condition, the main 
seal not being shown for reasons of simplicity. 

The functional mode during operation is the same as in the 
embodiment according to Figure 1; that is, the flushing agent is fed 
in via the hole (not shown in Figure 3a) in the plate 16, the pres- 

25 sure of which flushing agent lifts the sealing ring 34 axially 

from the sealing ring 26, so that the flushing agent flows into the 
inside of the agitator vessel through the gap between the two seal- 
ing rings 34 and 26 and the agitated material is prevented from 
escaping outwards to the main seal. Here, unlike in Figure 1, a 

50 retaining ring 62 is arranged in the wall 10 instead of the 

threaded ring 24, into which retaining ring 62 a sealing ring 26 
is only pushed axially, since both the sealing ring 26 and the re- 
taining ring 62 have no screw thread. In this embodiment, the 
sealing ring is connected to the retaining ring 62 by a screw 

35 60. 

The main seal is dismantled practically in the same way 
as was described with reference to Figure 2a. 

On the other hand, if the safety seal itself is to be 


replaced, that is, the seating rings 26 and 32 are to be replaced, 
the procedure is as follows. 

At Least two diametrically opposite retaining pins 64 are 
fixed to one retaining ring 62. The retaining pins 64 which have 
5 a threaded shank on one of their ends, are screwed into correspond- 
ing tapped holes in the inner end face of the retaining ring 62. 
They also have a head 66 and a neck 68, the diameter of the neck 
68 being smaller than that of the head 66. Their centre axes run 
practically parallel to the centre axis of the shaft 12. 
10 Here, the sealing disc 38 has a collar 84 which runs along 

its outer periphery, in which collar 84 through holes 70 are made 
which correspond to the heads 66 of the retaining rings 64. A 
slotted hole 72 adjoins each through hole 70 in the peripheral 
direction of the collar 84 and in both directions as viewed from the 
15 through hole 70, as shown in Figure 4. The width of the slotted 

holes 72 is slightly larger than the diameter of the neck 68 of the 
retaining pins 64. 

On the underside, that is, on the side pointing inwards to- 
wards the agitator vessel, the collar 84 is provided with wedge 
20 surfaces 74, as shown in Figure 5, which run from the centre of 
the through hole 70 towards both sides and extend at least over 
the area of the slotted holes 72. 

If the sealing rings 26 and 32 are now to be dismantled or 
replaced, the main seal and the plate 16, as described above, are 
25 first dismantled, whereupon the screw 60 is slackened. The shaft 12 
is then moved axially outwards. The sealing ring 26 is pushed 
axially out of the retaining ring 62 by the sealing disc 38 via the 
spring 36 and the sealing ring 32, which sealing disc is firmly 
connected, expediently welded, to the shaft. During this movement, 
30 the heads 66 of the retaining pins 64 plunge into the through holes 
70 of the sealing disc 38 and re-emerge from these holes, as shown 
in Figure 3b, until the collar 84 of the sealing disc 38 is located 
in the area of the neck 68 of the retaining pins 64, as Figure 3b 
also shows. For this purpose, the height of the collar 84 is 
35 smaller than the axial length of the neck 68. The shaft 12, and 

thus the sealing disc 38, are now turned, by which means the neck 68 
of the retaining pins 64 enters into the respective slotted hole 72 
(Fig. 4) of the collar 84. Because the surface of the collar 84 
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facing the vessel is designed as a wedge surface 74, as shown in 
Figure 5, the seating disc 38, at its end face 86, is pressed 
against the O-ring 58 by this turning of the sealing disc 38 
relative to the retaining pins 64, which O-ring 58 sits in an 
annular groove in the inner end face of the retaining ring 62, as 
shown in Figure 3b. 

This seals the inner space of the agitator vessel to the 

outside. 

In this position, that is in the position in which the 
agitator vessel has already been completely sealed to the outside 
by the sealing disc 38 and the O-ring 58, the O-ring 30 of the 
sealing ring 26 has still not left the hole of the retaining ring 
62, so that no agitated material can escape to the outside during 
this procedure, which is why the auxiliary seal housing described 
with reference to Figure 2b can be dispensed with. 

As soon as the sealing disc 38 has been pressed against 
the O-ring 58 and there is a full sealing effect, the sealing rings 
26 and 32 can be removed from the retaining ring 62 and replaced- 
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Pa te nt Cla i ms- 
The claims defining the invention are as follows: 
1- Safety seal, especially for sealing the passage of the 

shaft of an agitator vessel through the wall of the latter, 
especially to protect the wain seal of the agitator vessel, 
characterised in that a fixed sealing ring which is inserted into 
the wall of the agitator vessel and a rotating sealing ring which 
sits on the shaft are arranged in the area of the passage of the 
shaft through the wall of the agitator vessel.. 

2. Safety seal according to Claim 1, characterised in that 
the rotating sealing ring is acted upon continually by a spring 

in the axial direction and pressed against the fixed sealing ring. 

3. Safety seal according to Claim 1 or 2, characterised in 
that a flushing agent is fed into an annular gap between the fixed 
sealing ring and the shaft, by means of which flushing agent the 
rotating sealing ring is pressed axially against the force of the 
spring and is axially Lifted from the fixed sealing ring. 

U . Safety seal according to one of the preceding claims, 

characterised in that, when the main seal is dismantled, the shaft, 
by means of a clamping ring placed on top of it, can be connected 
to the fixed seal and is thus held in its position. 

5. Safety seal according to one of the preceding claims, 
characterised in that a sealing disc is arranged on the shaft 
axially inwards from the rotating sealing ring, which sealing disc 
can be pressed in a tightly sealed manner against the inside of 
the wall of the agitator vessel when the safety seal is 

di smant led. 

6. Safety seal according to Claim 5, characterised in that an 
auxiliary seal housing is arranged on the outside of the wall of 
the agitator vessel, which auxiliary seal housing collects agitated 
material which has escaped to the outside during the dismantling of 
the safety seal. 

7 m Safety seal according to Claim 5 r characterised in that the 

sealing disc can be screwed into the wall of the agitator vessel 
by turning the shaft. 

8. Safety seal according to Claim 5, characterised in that the 

sealing disc is provided with wedge surfaces which run in the 
peripheral direction and behind which retaining pins, which are 
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attached to the Inside of the wall, engage 1n such a way that the 
sealing disc can be pressed axlally against the wall when the shaft 
is turned. 

9. Safety seal according to Claim 8, characterised in that 
the sealing disc is provided with a radial collar on which the 
wedge surfaces are formed on the side facing away from the retain- 
ing pins. 

10. Safety seal according to Claim 8, characterised in that 
the retaining pins have a head and a neck, and also in that the 
collar has through holes for the heads of the retaining pins as 
well as slotted holes adjoining the through holes In the peri- 
pheral direction, the width of which slotted holes 1s slightly 
Larger than the diameter of the neck of the retaining pins. 
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